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Objective:We sought to define the inferior sinus venosus defect anatomically and document successful surgical
approaches.
Methods:We identified all patients previously given a diagnosis of an inferior sinus venosus defect at the Hos-
pital for Sick Children, Toronto, Canada, between 1982 and 2005 by interrogating the cardiology and cardiac
surgery databases. We included those having interatrial communications in which 1 or more of the right pulmo-
nary veins drained to the inferior caval vein but retained connection with the left atrium, the rims of the oval fossa,
and the walls of the coronary sinus, both being intact.
Results:We identified 11 children who had an interatrial communication meeting the criteria for and undergoing
surgical repair of an inferior sinus venosus defect. Median age was 1.2 years; 6 (55%) subjects were male, and
none were cyanotic. Transthoracic echocardiographic analysis was performed preoperatively in all children,
revealing right ventricular dilation in all. Surgical repair was accomplished with a pericardial patch. A complex
baffle was needed in 3 children to maintain unobstructed inferior caval and pulmonary venous return. The
echocardiographic diagnosis was complete in only 5 patients, but all diagnoses were correct since the year
2000. In all children the observations at surgical intervention showed that the defect was a venoatrial communi-
cation involving drainage of the right pulmonary veins to the inferior caval vein while retaining connection to the
left atrium.
Conclusions: Transthoracic echocardiographic analysis should remain the modality of choice for diagnosis of the
inferior sinus venosus defect. We report excellent surgical results with a patch or baffle, correctly redirecting the
anomalous venoatrial connections.The inferior sinus venosus defect is a rare congenital cardiac
malformation outside the confines of the normal atrial sep-
tum produced as a consequence of anomalous pulmonary
venous connection to the inferior caval vein while retaining
the pulmonary venous connection to the left atrium.1-3
Therefore rather than representing an atrial septal defect,
the lesion is better considered in terms of an anomalous ve-
noatrial communication. Such venoatrial communications
have been well delineated with respect to the superior caval
vein.1,4 Those involving anomalous connection to the infe-
rior caval vein,2 in contrast, are less well recognized. Thus
far, diagnosis has been made either at the time of surgical re-
pair or at autopsy. At present, there are no studies of large
numbers of patients with such defects based on anatomic
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vestigate all patients identified with these defects during
surgical correction at our institution. We have assessed the
accuracy of the initial echocardiographic diagnosis, and
we report the approaches used for surgical repair.
MATERIALS AND METHODS
Study Population
We identified all patients presumed to have an inferior sinus venosus de-
fect at the Hospital for Sick Children, Toronto, Ontario, Canada, between
July 1, 1982, and December 31, 2005. Our identification of such patients
started with interrogation of the cardiology database to identify patients
given diagnoses of an inferior sinus venosus defect. Of that group, there
were very few who were coded correctly. Subsequently, given that all
such patients undergo surgical intervention, we interrogated the surgical
database. The initial approach was to cross-reference any child less than
18 years of age with an atrial septal defect, a partially anomalous pulmonary
venous connection from the right lung, or both. This generated a list of 344
patients. From this list, we were able to identify 41 children in whom the
surgical report described an interatrial communication in the environs of
the inferior caval vein with or without partially anomalous pulmonary ve-
nous drainage. We examined the surgical reports of each of these patients
to determine those patients with anatomy consistent with our understanding
of the inferior sinus venosus defect, namely a venoatrial communication
permitting shunting between the atrial chambers on the basis of anomalous
pulmonary venous connection to the inferior caval vein with retention of the
pulmonary venous connection to the left atrium. Using the surgical reports,
we identified 11 children with this combination of findings. We then re-
viewed the medical records of these 11 patients. Ethical approval for the re-
view was obtained from the Institutional Research Ethics Board of the
Hospital for Sick Children.ardiovascular Surgery c Volume 137, Number 6 1349




We collected demographic data, clinical symptoms at the time of presen-
tation, electrocardiographic indices, and diagnostic imaging modalities
used. Echocardiographic analysis had been performed in all children preop-
eratively by using the transthoracic approach in all, with none undergoing
a preoperative transesophageal echocardiogram. Echocardiographic mea-
surements, diagnoses, and general descriptors for each patient were re-
corded from the detailed final reports.
Echocardiographic Data
It is our institutional policy that all children undergo a complete transtho-
racic echocardiogram as their initial study so as to reduce the likelihood of
incomplete or inaccurate diagnoses. All patients with interatrial communi-
cations undergo systematic recordings of the short- and long-axial subcostal
and parasternal views, the apical views, and the suprasternal views bymeans
of both cross-sectional and color Doppler interrogation, from which a de-
scription of the size and site of each defect is recorded. There was no attempt
to rereview these studies for accuracy. Instead, we chose to rely on real-time
diagnostic accuracy, as recorded in the final report, in the absence of an es-
tablished surgical or anatomic diagnosis (see below). For all patients, it was
the anatomic information gleaned from the surgical database, the surgical
notes, or both that was used as the gold standard for diagnosis.
Statistical Analysis
Descriptive statistical analysis was used to describe the characteristics of




The inferior sinus venosus defect produces shunting be-
tween the right and left atrial chambers in consequence of
anomalous pulmonary venous connection to the inferior
caval vein, whereby the anomalous pulmonary vein or veins
retain their connection to the left atrium. This produces a ve-
noatrial communication (Figure 1) that overrides the intact
rims of the oval fossa (ie, fossa ovalis). The normal atrial
septum is made up of the floor and rims of the oval fossa,
with the superior and posterior rims being infoldings of
the atrial walls between the attachments of the caval veins
to the morphologically right atrium and the right pulmonary
veins to the morphologically left atrium.With the inferior si-
nus venosus defect, the pulmonary veins have retained their
connection to the left atrium while also having achieved con-
tinuity with the inferior caval vein. If the pulmonary veins
did not maintain their connection to the left atrium, the infe-
rior caval vein would connect only to the right atrium, result-
ing in standard partially anomalous pulmonary venous
connection to the inferior caval vein or inferior right atrium.
It is because the pulmonary veins have attained the anoma-
lous connection to the right atrium or its systemic tributaries
yet retained their continuity with the posteroinferior wall of
the left atrium that there is an extraseptal venoatrial conflu-
ence that permits the interatrial shunting. Therefore the es-
sence of the inferior sinus venosus defect is a venoatrial
connection of the pulmonary and inferior caval veins that
is in continuity with both the right and left atrial walls.1350 The Journal of Thoracic and Cardiovascular SuThe confluence thus created is outside the boundaries of
the normal atrial septum; in other words, it is an extraseptal
interatrial communication. As shown in Figure 1, the venoa-
trial communication is outside the confines of the oval fossa,
which can itself be intact, be probe patent, or have a deficient
floor permitting additional interatrial shunting. In the heart
shown in Figure 1, A, which is held in the museum of Pitts-
burgh Children’s Hospital, there is a persistent left superior
caval vein draining to the right atrium through an enlarged
coronary sinus. In the heart shown in Figure 1, B, from
our ownmuseum, there is also a persistent left superior caval
vein opening to the coronary sinus, along with anomalous
connection of the right superior pulmonary vein directly to
the right atrium in the absence of a right superior caval
vein. In both hearts the anomalous inferior venoatrial com-
munication overrides the intact posteroinferior rim of the
oval fossa. The association with persistent patency of the
left superior caval vein is likely to be a chance finding. It
should not be anticipated always to exist in patients with in-
ferior sinus venosus defects.
Clinical Information
At the time of the operation, all the children included in
our study were found to have comparable anatomic findings
to the arrangement shown in Figure 1, with the exception of
persistent patency of the left superior caval vein, which was
not found in any of our patients. Of these patients, 6 (55%)
were boys. At the diagnosis, median age was 1.2 years, with
a range from 0.25 to 3.5 years. The initial median height was
81.9 cm, with a range of 61 to 102 cm, and the median
weight was 9.9 kg, with a range of 5.9 to 16.0 kg. Blood
pressure and heart rate were normal in all children. None
of the children demonstrated cyanosis or desaturation as
identified with the saturations of oxygen by means of pulse
oximetry, this being recorded as between 97% and 100% in
the most recent 6 patients for whom this test was available.
All children had normal jugular venous pulsations, and none
presented with respiratory distress. Hepatosplenomegaly
was identified in only 1 child. As expected, all children dem-
onstrated a widely split second heart sound and a systolic
ejection murmur. Additionally, a middiastolic rumble was
audible in 5 patients, with a right ventricular heave also pal-
pable in 5 patients.
Diagnostic Tests
A scalar electrocardiogram was obtained preoperatively
in 10 patients, all of whom had normal sinus rhythm. All
children were found to have normal conduction, depolariza-
tion, and repolarization. By using voltage criteria, right atrial
enlargement was diagnosed in 7 children, left atrial enlarge-
ment in 2 children, and right ventricular hypertrophy in 2
children, with none showing evidence of left ventricular
hypertrophy. There were no instances of arrhythmia or any
evidence of ischemic changes.rgery c June 2009
Crystal et al Congenital Heart Disease
C
H
DFIGURE 1. Photographs of a pathologic specimen from the archive of Pittsburgh Children’s Hospital (A) and a specimen from the collection at the Hospital
for Sick Children (B) demonstrating an inferior sinus venosus defect, a venoatrial communication outside the confines of an intact oval fossa. In A, the arrows
point to the outside of the pulmonary veins. In B, the arrows for the inferior pulmonary vein and the defect point to the same hole. This hole exists because the
inferior pulmonary vein is connected to the inferior caval vein while retaining its connection to the left atrium. RS pulm. vein, Right superior pulmonary vein;
SCV, superior caval vein; RI pulm. veins, right inferior pulmonary veins; SV, sinus venosus; ICV, inferior caval vein; PV, pulmonary vein; LSCV, left superior
caval vein.Echocardiographic Data
Ventricular function was normal for all children, with
a mean left ventricular ejection fraction of 73%  12%,
and a mean shortening fraction of 41%  11%. Right ven-
tricular dilation was identified in all children, with a mean
right ventricular end-diastolic dimension of 2.2  0.7 cm
(mean z score, 5.1  1.4). In Table 1 we summarize the di-
agnoses identified on the preoperative echocardiograms, and
in Table 2 we summarize the presumed connection of the
caval and pulmonary veins. Figure 2 demonstrates the typi-
cal echocardiographic images of an inferior sinus venosus
defect from the subcostal view. None of our patients under-
went an echocardiographic bubble contrast study, cardiac
catheterization, or cardiac magnetic resonance imaging.
Surgical Repair
The median age at the time of surgical intervention was
2.8 years, with a range of 1.3 to 6.8 years, andmedian weight
was 14.8 kg, with a range of 9.5 to 20.8 kg. The surgical re-
pair was accomplished with a pericardial patch of autolo-
gous material in 8 patients and a xenograft in 3 patients,
which was placed to ensure unobstructed postoperative con-
nection of the pulmonary veins to the left atrium and theThe Journal of Thoracic and Cainferior caval vein to the right atrium. So as to achieve an un-
obstructed connection of the inferior caval vein, it was nec-
essary in 3 children to construct a baffle of complex shape by
molding a simple patch to ensure the pulmonary vein and
caval vein drained appropriately without stenosis. Reim-
plantation of the individual pulmonary veins was not re-
quired. For those children in whom it was deemed that
a baffle was needed to reconnect the pulmonary veins to
the left atrium, the preliminary step was to create an intera-
trial communication by excising the posteroinferior rim of
the oval fossa, thus extending the initial venoatrial commu-
nication relative to the mouth of the inferior caval vein. If
patent, the oval fossa itself was closed with direct sutures.
An appropriate preoperative echocardiographic diagnosis
with recognition of the venoatrial communication had been
made in only 5 of 11 patients, although the presence of an
inferior sinus venosus defect had been suspected in 1 addi-
tional patient (Table 3); all have received correct diagnoses,
however, since the year 2000. The anomalous pulmonary
venous connections to the inferior caval vein had not been
completely identified by means of preoperative echocardio-
graphic analysis (Table 4). All patients underwent complete
surgical repair without major complications, and there was
no instance of postoperative cyanosis or caval or pulmonaryrdiovascular Surgery c Volume 137, Number 6 1351
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DTABLE 1. Preoperative echocardiographic diagnoses
Patient no. Age at diagnosis (y) Echocardiographic diagnosis Pulmonary venous connection Associated defects
1 3.5 2 ASD, RAE, RV dilation
2 1.08 Large 2 ASD; paradoxic septal motion PAPVC RSPV (?RMPV to RA)
3 0.42 2 ASD Valvar PS
4 0.25 SVD-inferior, RV dilation PAPVC–R pulmonary veins to RA
5 1 2 ASD
6 1.5 2 ASD
7 0.5 Large posteroinferior 2 ASD vs SVD-inferior PAPVC Anomalous LSCA, RAA
8 0.25 SVD-inferior PAPVC
9 0.17 SVD-inferior
10 3.5 SVD-inferior LSVC–CS
11 0.92 SVD-inferior R PAPVC–RSPV to SCV–RA PMVSD, PS, PFO
2 ASD, Interatrial communication at secondary septum; RAE, right atrial enlargement; RV, right ventricle; PAPVC, partial anomalous pulmonary venous connection; RMPV, right
middle pulmonary vein; RA, right atrium; RSPV, right superior pulmonary vein; PS, pulmonary stenosis; SVD, sinus venosus defect; LSCA, left subclavian artery; RAA, right aortic
arch; LSCV, left superior caval vein; CS, coronary sinus; SCV, superior caval vein; PMVSD, perimembranous ventricular septal defect; PFO, patent oval foramen.venous obstruction, as determined by means of echocardio-
graphic analysis and overall clinical well-being. All children
maintained good ventricular function without any long-term
caval or pulmonary venous obstruction. In the immediate
postoperative period, 2 children demonstrated acceleration
of flow within the right pulmonary veins, but all demon-
strated normal flow on subsequent studies. In 3 of the chil-
dren, small pericardial effusions had been identified
postoperatively by means of echocardiographic analysis,
with none having any hemodynamic instability. Not all the
children have been followed postoperatively at our institu-
tion for extended periods of time. Those referred for surgical
repair by external cardiologists were only followed until the
time of discharge. Those referred fromwithin the hospital, in
contrast, were followed until they reached the age of 18
years, with the duration of this follow-up ranging from 3
days to 12.9 years. Follow-up data for all patients were
included until the most recent echocardiogram. That being
said, all patients remain clinically well without signs of
obstruction, and none have required reoperation or reinter-
vention.
TABLE 2. Connections of the caval veins and pulmonary veins as
diagnosed with preoperative echocardiographic analysis
Venous structure RA LA Both
RSPV 5 6 0
RMPV 1 3 0
RIPV 4 6 1
LSPV 0 11 0
LIPV 0 11 0
RSCV 11 0 0
ICV 11 0 0
RA, Right atrium; LA, left atrium; RSPV, right superior pulmonary vein; RMPV, right
middle pulmonary vein; RIPV, right inferior pulmonary vein; LSPV, left superior pul-
monary vein; LIPV, left inferior pulmonary vein; RSCV, right superior caval vein; ICV,
inferior caval vein.1352 The Journal of Thoracic and Cardiovascular SuDISCUSSION
To the best of our knowledge, ours is the largest group of
patients thus far reported with an inferior sinus venosus de-
fect. Clear anatomic criteria are needed to differentiate this
defect from others within the oval fossa. To this end, as sug-
gested by others,2,5 we initially considered the inferior sinus
venosus defect to represent an interatrial communication
bordered directly by the inferior caval and right inferior
FIGURE 2. The image demonstrates the echocardiographic subcostal right
anterior oblique view of the inferior sinus venosus defect. The white arrow
points at the most inferior margin of the intact atrial septum and marks the
roof of the venoatrial communication. The asterisk is placed within the right
inferior pulmonary vein and demonstrates the anomalous connection to the
right atrium. LA, Left atrium; RVOT, right ventricular outflow tract; ICV, in-
ferior caval vein; RA, right atrium; RV, right ventricle.rgery c June 2009
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and a patent coronary sinus with no fenestrations of its walls.
At recent discussions of the International Nomenclature
Committee, however, it was pointed out that rather than rep-
resenting an interatrial communication, the defect was an
anomalous venoatrial communication, the essential feature
being anomalous pulmonary venous connection to the infe-
rior caval vein with retention of pulmonary venous connec-
tion to the left atrium. This combination produces an
extraseptal cavopulmonary conduit, permitting shunting of
blood from the left to the right atrium. Such a definition ex-
cludes the inferior sinus venosus defect from interatrial com-
munications existing through the mouth of the coronary
sinus or true septal defects within the oval fossa extending
posteroinferiorly into the mouth of the inferior caval vein.
Even with the use of this anatomic criterion, appropriate di-
agnosis of the defect remains difficult during life, as noted in
studies comparing echocardiographic findings with ana-
tomic specimens6 and as shown by our own experience,
wherein the preoperative diagnosis was incomplete in 6 of
11 children. We anticipate that the diagnosis would have
been made with greater frequency had those investigating
the patients been aware that the lesion was a venoatrial mal-
formation rather than a purely interatrial communication, as
demonstrated by our recent echocardiographic results.
The crucial anatomic factor in diagnosis, either echocar-
diographically or morphologically, is the establishment of
the integrity of the rims of the oval fossa.2,4 The description
of the defect as given by the surgeon is important in making
this distinction, as it is in defining the specific location of the











1 6.8 SVD-inferior PAPVC 2 ASD
2 4.8 SVD-inferior PAPVC–RSPV/RIPV
3 3.9 SVD-inferior PFO, no PS








8 1.3 SVD-inferior PAPVC–RIPV
9 4.2 SVD-inferior PFO
10 4.9 SVD-inferior PAPVC–RIPV PFO




Note that, despite the location of the pulmonary veins, in all patients the surgeon
discovered an extraseptal cavopulmonary confluence that permitted left-to-right
interatrial shunting. SVD, Sinus venosus defect; 2 ASD, interatrial communication
at secondary septum; PAPVC, partial anomalous pulmonary venous connection;
RSPV, right superior pulmonary vein; RIPV, right inferior pulmonary vein; PFO, pat-
ent oval foramen; PS, pulmonary stenosis; RMPV, right middle pulmonary vein; RAA,
right aortic arch; RAE, right atrial enlargement; PMVSD, perimembranous ventricular
septal defect.The Journal of Thoracic and Ccommunication and the precise connections of the inferior
caval vein and the right pulmonary veins. Recognition of
the overriding mouth of the anomalous systemic–pulmonary
venous confluence allows the surgeon either to patch or to
baffle the pulmonary and caval pathways to the appropriate
atrium without causing obstruction or permitting a residual
shunt. In our series all patients had the venous connections
incorporated into the appropriate atriums. This was achieved
with a simple patch in 8 instances and a more complex baffle
in 3 instances. In no patient was an impediment created rel-
ative to the venous streams, nor was obstruction or cyanosis
present postoperatively.
Diagnostic Accuracy
The essential feature of the inferior sinus venosus defect is
the anomalous pulmonary venous connection to the inferior
caval vein with retention of the normal pulmonary venous
connection to the left atrium. In all of our patients, the left
pulmonary veins were normally connected to the left atrium,
but as expected, some of the right pulmonary veins were
anomalously connected. Although some of the pulmonary
veins are connected abnormally, this does not necessarily
mean that they drain anomalously. This is because the infe-
rior caval vein itself attains a left atrial connection by virtue
of the creation of the anomalous venoatrial communication.
Indeed, in only 3 of our patients were the pulmonary veins
positioned so as to drain directly into the right atrium. The
inferior caval vein, rather than draining directly to the right
atrium, was deemed at operation in 4 of our patients to be
draining either directly to the left atrium or to both atriums.
Nonetheless, the clinical picture remains that of a left-to-
right shunt, and a right-to-left shunt was not seen in any
patient. The hemodynamic abnormality is the same as all
instances in which there is shunting between the atriums,
and therefore it is not possible based on clinical features to
differentiate the inferior sinus venosus defect from other
forms of interatrial communications. Therefore it is the
TABLE 4. Connections of the caval veins and pulmonary veins
(confirmed at operation)
Venous structure RA LA Both
RSPV 6 4 0
RMPV 5 3 0
RIPV 3 8 0
LSPV 0 11 0
LIPV 0 11 0
RSCV 11 0 0
ICV 6 3 1
As described in the legend to Table 3, it should be noted that in all patients the surgeon
found an extraseptal cavopulmonary confluence that permitted left-to-right interatrial
shunting. RA, Right atrium; LA, left atrium; RSPV, right superior pulmonary vein;
RMPV, right middle pulmonary vein; RIPV, right inferior pulmonary vein; LSPV,
left superior pulmonary vein; LIPV, left inferior pulmonary vein; RSCV, right superior
caval vein; ICV, inferior caval vein.ardiovascular Surgery c Volume 137, Number 6 1353
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preparation for a surgical repair. At our institution, all pa-
tients undergo transthoracic echocardiographic analysis as
the standard baseline investigation.
In our patients the appropriate nature of the inferior sinus
venosus defect was correctly diagnosed in only half our co-
hort by means of echocardiographic analysis, with accuracy
increasing since the year 2000, after which all patients have
been correctly identified. We presume that this improved di-
agnostic accuracy reflects improved technology along with
our better understanding of the nature of these defects. The
anomalous venoatrial connections identified by means of
echocardiographic analysis were verified at the time of the
operation, but an additional 7 anomalous connections were
found that had not been diagnosed preoperatively. The in-
complete diagnosis did not affect surgical outcome, and
we anticipate that these findings will be diagnosed in the fu-
ture in light of our increased understanding of the anatomic
complexity. The associated anomalies were all confirmed at
the time of the operation, except for the diagnosis of valvar
pulmonary stenosis, with a normal valve being observed at
the time of the operation. In young children and in others
with good acoustic windows, we anticipate that transtho-
racic echocardiographic analysis will provide, in the major-
ity of cases, the pertinent information for appropriate
operative planning, as already suggested by others.7
In this era of catheter-based closure of atrial septal defects,
correct identification of this type of defect avoids the obli-
gate pulmonary venous obstruction that would be created
by using a device for occlusion.
There is a trend toward more invasive and expensive test-
ing for patients with this diagnosis because accuracy of all
features remains a challenge. Transesophageal echocardio-
graphic analysis offers excellent acoustic windows and is
ideally suited to defining the posterior features and connec-
tions but is limited in its accessibility to patients, especially
children in the preoperative awake setting.8,9 Intraoperative
transesophageal echocardiographic analysis at completion
of surgical repair allows for immediate and early detection
of residual defects, obstructed caval or pulmonary venous
pathways, and confirmation of cardiac anatomy. We rou-
tinely use intraoperative transesophageal echocardiographic
analysis at our institution. Kronzon and colleagues10 demon-
strated that diagnosis of interatrial communications using
transesophageal echocardiographic analysis is superior to
the transthoracic approach in adults, with only one quarter
of the defects being correctly diagnosed. The majority of di-
agnostic difficulties arose from the poor acoustic windows
and therefore might not be as relevant in children. Magnetic
resonance imaging offers excellent anatomic imaging and
diagnostic accuracy, as well as a greater ability to define as-
sociated lesions.11,12 Because of the requirement of general
anesthesia for high-quality acquisition of images in young
children, it is our opinion that magnetic resonance imaging1354 The Journal of Thoracic and Cardiovascular Sshould have a limited role, being used only when surgical
intervention is not certain. Cardiac catheterization and
computed tomographic analysis offer increased diagnostic
accuracy when compared with clinical findings and transtho-
racic echocardiographic analysis, but the additional radia-
tion and invasiveness is neither required nor recommended
based on other available modalities.13,14
Surgical Approach
A number of authors have outlined different approaches
to surgical correction of this rare anomaly. Reimplantation
of the anomalously connected pulmonary vein or veins di-
rectly into the left atrium, combined with suture closure of
the venoatrial communication, has been successfully re-
ported.15 Others have reported the detachment of the poste-
rior edge of the atrial septum, suturing it into position to the
right of the anomalously connected pulmonary vein and left-
ward of the caval veins, thereby closing the left-to-right de-
fect and thus redirecting the anomalous pulmonary venous
return to the left atrium without requiring a patch.16,17 In
our institution a strategy toward simple repair with a patch
or baffle avoids the potential long-term venous obstruction
associated with the aforementioned approaches. We used
a baffle rather than a simple patch when we considered the
insertion of the patch might induce either caval or pulmo-
nary venous obstruction.
CONCLUSION
The inferior sinus venosus defect is best defined as a ve-
noatrial communication existing in the setting of intact
rims of the atrial septum itself produced in consequence of
anomalous pulmonary venous connection to the inferior
caval vein with retention of the pulmonary venous connec-
tion to the left atrium. In children, despite its previously
poor yield, we still believe that transthoracic echocardio-
graphic analysis remains the imaging modality of choice
and that responsibility for recognizing the inferior sinus ve-
nosus defect is vested in the cardiologist. Differentiation of
an inferior sinus venosus defect from a defect within the oval
fossa is necessary to refer appropriately and directly for sur-
gical intervention. Recognition of the anomalous pulmonary
connections then becomes the responsibility of the surgeon,
both for diagnosis and appropriate repair. There are multiple
surgical approaches that have been used.We report excellent
results with a pericardial patch or baffle as our routine strat-
egy for direct repair.
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